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Elucidation of the complete roster of signals required for cardiac
speciﬁcation is critical to the future of regenerative medicine. Prior
studies have implicated the Hedgehog (Hh) signaling pathway in the
regulation of multiple aspects of heart development. However, our
understanding of the contribution of Hh signaling to the initial spe-
ciﬁcation of myocardial progenitor cells remains incomplete. Here, we
show that Hh signaling promotes cardiomyocyte formation in zebraﬁsh.
Reduced Hh signaling creates a cardiomyocyte deﬁcit, and increased Hh
signaling creates a cardiomyocyte surplus. Through fate mapping, we
ﬁnd that Hh signaling is required at early stages to insure speciﬁcation
of the proper number of myocardial progenitors. Genetic inducible fate
mapping in mouse indicates that myocardial progenitors respond di-
rectly to Hh signals, and transplantation experiments in zebraﬁsh
demonstrate that Hh signaling acts cell autonomously to promote con-
tribution to the myocardium. Thus, Hedgehog signaling plays an essen-
tial early role inmaximizing cardiac developmental potential, making it
an attractive target for manipulation of multipotent progenitor cells.
doi:10.1016/j.ydbio.2008.05.442
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SOX gene family encodes a set of transcription factors that are
involved in sex determination and various developmental processes.
We cloned sox9 gene from chick embryonic heart, and examined their
expression patterns in the developing heart from stage 14 to 33 by in
situ hybridization. In the looped heart at stages14, sox9 mRNA was
detected in themyocardium of outﬂow tract (OT). At stage 16, sox9was
expressed in the activated-endothelial cells of the OT and atrioven-
tricular (AV) canal regions, inwhich valvuloseptal endocardial cushion
tissue would later develop. Thereafter sox9 was expressed in the
endothelial and mesenchyma cells in cushion tissue until stage 33, but
not in the myocardium. In addition, sox9 mRNA was detected in the
various tissues, such as the neural tube, notochord, somite, limb,
mesonephros, primordial gut, lung bud and developing bone. Results
suggest that sox9may play an important role inmigration and invasion
of the endothelial cells during epithelial–mesenchymal transition in
cushion tissue formation and cell differentiation in other organoge-
nesis during chicken development.
doi:10.1016/j.ydbio.2008.05.443
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PlexinD1 is amembrane bound receptor that is thought to function
by mediating signals derived from class 3 secreted semaphorins.
Although the role of semaphorin signaling in axon guidance in the
nervous system has been extensively studied, functions outside the
nervous system including important roles in vascular patterning have
also been demonstrated. Inactivation of PlexinD1 leads to neo-natal
lethality, structural defects of the cardiac outﬂow tract and peripheral
vascular abnormalities. PlexinD1 is expressed by vascular endothelial
cells, but additional domains of expression have also been demon-
strated including lymphocytes, osteoblasts and the central nervous
system. Hence, the cell-type speciﬁc functions of PlexinD1 have re-
mained unclear. Here, we describe the results of tissue-speciﬁc gene
inactivation of PlexinD1 in Tie2 expressing precursors, which reca-
pitulates the null phenotype with respect to congenital heart, vascular
and skeletal abnormalities. In addition, we demonstrate functions for
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The Snail gene family of transcription factors is fundamental during
embryonic development in processes that imply cell movements in-
cluding mesoderm and neural crest formation. However, they must be
maintained silent in the adult as their pathological activation leads to
several pathologies. As such, its aberrant activation in tumours leads to
the acquisition of invasive and metastatic properties while its activ-
ation in the adult kidney leads to renal ﬁbrosis. Both involve the Snail-
mediated induction of the EMT. In addition, Snail factors attenuate cell
proliferation and induce resistance to cell death, necessary for normal
embryonic and malignant tumour cells to form organs or metastasis,
respectively. Interestingly, Snail also functions in non-epithelial cells,
such as chondrocytes, where it is unable to induce EMT but still con-
trols proliferation. Indeed, its deregulated expression in the developing
bone leads to achondroplasia in transgenic mice, the most common
form of dwarﬁsm in humans. Achondroplasias are associated with
activating mutations in FGFR3. Snail1 is the transcriptional effector of
FGFR3 signaling as the inhibition of Snail1 abolishes its signaling even
through the pathological activating FGFR3 forms. Snail1 expression is
very tightly regulated in the bone and after having shown its im-
portance during fetal bone development we wondered whether its
aberrant activation in the adult had any impact on bone homeostasis.
Our preliminary data indicate that indeed, Snail1 activation disrupts
mineralization in the adult bone.
doi:10.1016/j.ydbio.2008.05.445
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Although tubular networks form organs of strikingly different
shapes, the tubes that compose them obey remarkably similar
architectural design principles. Hence, understanding the logic under-
pinning tube formation in one organ system is likely to be highly
relevant to other organ systems as well. Subcellular tubes such as the
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C. elegans excretory tubes, the terminal tubes of the Drosophila tra-
cheal (respiratory) system, and the seamless endothelial tubes present
in vertebrate capillary beds, form within single cells by a mysterious
“hollowing out” process. Although there is a long history of observ-
ational studies of seamless endothelial tubes, documenting their
lumenization as well as their relative frequency and ultrastructure,
there is little if any understanding of the genetic and molecular
pathways required to make these remarkable tubes, or to control the
diameter, length or shape of the tube lumens. We have combined
forward genetics with mosaic analysis to identify genes that are re-
quired cell autonomously within Drosophila tracheal terminal cells for
the generation of seamless tubes of proper morphology. Characteriza-
tion of classes of mutants that perturb tube formation, lumen shape,
or gas-ﬁlling will be presented.
doi:10.1016/j.ydbio.2008.05.446
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MicroRNAs (miRNAs) are important regulatory molecules consist-
ing of about 22 nucleotides that control gene expression by trans-
lational inhibition of their target mRNA. miRNAs are involved in
diverse biological process including development, differentiation, cell
proliferation and apoptosis. Here we are interested to identify
candidate miRNAs that are predominantly expressed in kidney and
to subsequently analyze their role during its development. We have
used two model systems for kidney development i.e. the mouse
metanephros and the Xenopus pronephros for this purpose. A
microarray analysis was performed to compare expression of miRNAs
in mouse kidney at E14.5 and P1. Differentially expressed miRNAs
were then analyzed in the developing kidney sections of mouse as
well as Xenopus embryos using LNA labeled antisense probe for in
situ hybridization. We found many miRNAs that are predominantly
expressed in both mouse kidney and Xenopus pronephros. These
results provide a comprehensive list of evolutionary conserved
miRNAs enriched in the kidney. The functional role of miRNAs in
kidney was analyzed in Xenopus by knockdown method using
antisense morpholino oligomers against Dicer and Dgcr8, two key
components of miRNA biogenesis. Inhibition of miRNA biogenesis
resulted in the ﬂuid-ﬁlled edema formation (an indication of kidney
defects) and perturbed expression of kidney-speciﬁc structural
molecular markers such as Nephrin, SGLT1K, NKCC2 and 4A6. These
results suggest a role of miRNAs during kidney development and
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Gata3 is an important transcriptional regulator implicated in
organogenesis. In humans, GATA3 haploinsufﬁciency causes Hypopar-
athyroidism, Deafness and Renal dysplasia (HDR) syndrome, whereas
Gata3 knockout mice die during mid-embryonic development,
displaying defects in fetal hematopoiesis, CNS and mesonephros
development. In this study we show that conditional Gata3 inactiva-
tion in the nephric duct results in severe anomalies of the kidneys,
ureters and genital tracts. Interestingly, all these phenotypes can
either directly or indirectly be attributed to ectopic ureteric budding.
Mechanistically, we could identify deregulated Gdnf/Ret signalling as
being critically involved in the budding phenotype. Furthermore, our
data reveal a genetic pathway between Ctnnb1, Gata3 and Ret. Wnt/β-
catenin signalling activates Gata3, which independently regulates
both cell differentiation and Ret expression. In conclusion, our results
identify multiple functions of Gata3 during urogenital development.
doi:10.1016/j.ydbio.2008.05.448
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Epithelial integrity needs to be correctly established and main-
tained during organogenesis. In most cases, an epithelial cell sheet is
underlain by a stromal tissue that might contain a variety of cells.
Interactions between epithelial and stromal components are postu-
lated to be critical for the epithelial integrity. However, molecular and
cellular mechanisms governing such interactions remain largely
unknown mainly because few model systems are available to study
in vivo. We here present the nephric coelomic epithelium (NephCE) as
a novel experimental model to address these questions. The NephCE,
derived from the coelom, constitutes a single layer of cells with typical
apico-basal polarity. These cells enclose a developing mesonephros
derived from a different origin, the intermediate mesoderm (IMM),
that is ﬁlled with mostly nephric tubules and few other cells. In this
study, the entire component of IMM-derived mesonephros is con-
sidered to be the underlying stroma for NephCE. We have found by
perturbing the stroma with tubular ablation that the NephCE requires
the underlying tubules as stroma for the epithelial integrity. Without
the stromal tubules, NephCE exhibits an abnormal distribution of
basement membrane (BM) on their basal side, and becomes more
susceptible to EMT-inducing factors including Snail-2. These pheno-
types are restored when a piece of matrigel, composed of constituents
of BM, is implanted into the stromal region. This suggests that the BM
provided by the stroma, most likely by the nephric tubules, functions
as a stromal factor to maintain the integrity of the NephCE.
doi:10.1016/j.ydbio.2008.05.449
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Chemical screens provide a valuable approach for discovering
compounds capable of inﬂuencing development. With the identiﬁca-
tion of candidate compounds, it is possible to deﬁne the temporal
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